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Abstract
’ » ’ {
gP three experiments subjects (college and high school students) Sead passages

TED167624

which described psychological principles and ansWered either adjunct application

»

or factual questions while»reading. Questions were presented either-before,

after, or both before and after the parts«of-the passage that answered the

$
w

queétions. Subsequently subjects took a pos;test containing new factual and '

applilition items. The important result was that subjects given fﬁctual pre—'
0

questions (Exp. 1)y or factual pre- op post-questions (Exp. 3) did better than

3 J T
suﬁjects given adjunct application questions. This result cdﬁflictep with
prgvious ?indings and theorizing and raised questions about boundiry conditions
within which previous generalizations apply. (' o N 4 *%j{i \ T
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Adjqpct Application QuesgionS‘Facildtate LateraApﬁlication,:OrfDo They? ..,}‘ i
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Reseawch on the effecuypf qdbstions on learn1ng from prdse has y1elded ?,“

4
'f ¥
© o twe gen7ral1zat1ons that seem to‘be widely accepted The‘f1rst is that it \\
* . o {! (-
p

«

. is better to. place quqst1oqp dfter relevant text than before it. Placing
o 3 i
quest!qhs pr1or to relevant tégc?l0wers recall of 1?kormat1on of mater1al
\ E v o, 3 ’ - ) o
not directly related to the‘questions JPlac1ng questions after the rele- P

vant text. enhances recall not d1rectly related to t} ques 'jons. - While

2 - a | ’

this generalizat1on has bee questioned (Carver, 1972 Ladas, 1973), arecent

review of this l1terature shows that’ the data from most - siud1es suﬁports the

fx

( ‘ general1zat1on (Anderson and Biddle, 19@5) _ ‘:;',‘. L ;;f 1 ’.. f o

The second general1zat1on is that. ash1ng students to épply preSented
_.—i . . e

qbncepts and”pr1nc1ples while reaa1ng eﬂhances their ab111ty tof later apply
i3

o

~ those concepts and pr1nc1ples in new s1tuat1ons (Watts And Anﬂerson 1971
¢ 7 7/
Felker and Dapra, 1975). otudents asked appl1cat1oQ questhons durlng léarn-'

ing do better on new appl1cat1on quest1ons than students asked factual ques~u"“
AT Y, o

“ tions during learning. The enhancement is l1m1ted td thd part1cular c0ncepts
7‘; '? o
and principles. about which stud“its were quest1oned (Moore, 1975) : ;
The s ndard 1nterpretat1on o{ both the quest1on pos1t1on anquuéﬁtion <

J

\
level e£fect is that these var1gb1es prodgce the1r effects by 1nfluenc1ng

the manner_‘ which subJects read and think about the text: It is bel1eved

.4 v

o7 hthat qu/; ion' position d1rect1y 1nfluences the aspects of the mater1al to

: Z _

2 .

which subJects attend ‘When the questions cbme before the passage, sub;eifs l//&
select1vely attend n"bnly that 1nformatren Ain the teit“wh1ch answers the

3

quest1ons, when quest1ons come after the,{ext the subJects carefully read .

Pl . ol

all the text because they cannot be“'re which” 1tems of qu})1 rmation w1ll be -

requirgd. The question level effect occurs because the ques on 1nfluences

1

~ the kind of semantic process1ng in wh1ch subyects engage w1th.an app11ca-
f
tion question the subject is led to process those asgects of the presented

N '7 Tl |
B o // i "
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‘\, infornation that permit later applicat1on of the information and thereby '

{ Yo

‘ forms a representat1on of the 1nformation in memory that fac1l1tates later

appl1cat1on. o ‘ ' _

/ PR 06) :
Given the manner in wh1ch poS1t10n and level are assumed ‘influence

subJects process1ng, 1t seems reasonable to suppose that ﬁhe two var1ables

v

o would 1nteract. When subJects are g1ven a low level quest1onhpr1or to\

) A.,-, i U' \_
’reﬁ%ﬁng a segment of text it 1s poss161e for them to l1m1t their attent1on

K Y4

to relevant port1ons of ¢ at segment. However‘1f subJects are g1veﬁéa'd w

higher level quest1on(pr1or to réading a;teXt,";tﬁqould,not be poss1ble for

Y
i

them to limit their attention to selected‘portions.ofathe text sincefanswer-
ing the h1gher level quest1on enta1ls comprehend1ng the passpge. Lf the
quest1on 1s an appl1cation question for example, there 1s no spec1f1c item-

of 1nformat1on to which attent1on may be l1m1ted the subJect must read and oy

[ ¢

-.w P
. understand the whole passage. Thus higher level quest1ons presented pr1or ’

e ¢

.J ¢ . ~
N ) N

to the passage should nqt\ff\deter1mental to but should fac111tate learn1ng
é%éfi from the passage. . i ' . - ‘ 7<’: , o -c ;

Th;s interpretation 1s supported by a stdﬂy b§ R1ckards (1976) in wh1ch;

students were given e1ther h1gher level or low- kevel quest1ons before or Lo

S v
2 ’”

after read1ng segments of a passage and were(as d-to recall'the passage.

o H%gher order quei{1ons presented pr1o).to’€he ppssage enhanced reoall of the',“‘

¢

passage. However, the R1ckards study use higher order quest1ons that de- -,

.

manded relat1vely s1mple 1 ferences fro tﬁe stgggnts an also used a measure

of learnlng that 1nvolve rote recall of the pass&ge.d s ‘it y1elded 11ttle

1nformdt1on about how question 1evel and po§£t1on m1ght 1nfluence they acqu1s1-'
. R ‘ ) .
tion of h1gher -order ligrn1ng from a passage. ,“ t‘ . '#) - ‘; N

e
- i

Relker‘i”d ﬁapra (1975) compared comprehens1on‘o§j£iﬁgual questigns pre- ',

/—::zx

ux él* sdﬁted before or after relevant passages.' Comprehension post quest1on , but
a )R -,
)' o not comprehens1oﬁ pre- questlgps, fac1l1tated later probre -soIV1ng involving

- the presented concepts and princ1ples. Thss f1nding is, somewhat counter-——
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! intuitive. the cdhprehension pre questions should give the subject a set
to gnderstandrth naterial Just as strongly as does the comprehension pdst-

.qllestion. The preseént experiment was designed to further ‘examine the

~

effects of question posrtion and question level\?s\learning to apply pre-l
’ R » : .

ST Meea LT
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| ﬁl . i
Subjetts: The subJects were ;&0 undergradpates taking psychology courses

>

sented concepts‘and‘principle§;

-
. Sy, .

g at Iowa State UnivTrsitya: Both male and female students were 1nclnded in

the sample but records of gender were not keg;. SubJects received extra _ .
course credit for their participation. ) 7 (44 T o -

. Zz o

DGSIEE Thzzdesign can be considered a 2 x 3 between-subJect faotorial '§1_ f
uestions or applicatiiy questions wereginserted in a prose

Either name

a

) passage Type of question represented the. figst factor in the design.

7

* took an 80 iﬁfm posttest on the\content of the passage ‘There‘were even'
y different types’ Qf questions reprefented on this posttest. SubJects '
S co:pleted the Wide Range Vocabulary Test (French, Ekstrom, and. Pri e, 1963)
X The data for each of the seven types of posttest questions were an lyzed
'ﬁ V using a 2 X 3-analysis of cofvariance with vocabu%ary‘test scorél a
co-varying neasure. - [ ’ o
. 4Materia15' ‘The naterials forith;§ study consisted of'a ten pageipassa
" which defined and gave exampleJ of 10 psychological concepts -or principles,,'
“a set of adJumct questions which were inserted in the passage and a posttest
on the content of the passage.,QEach page 4n the passage/dﬁscribed a different 'l;_
| psychological concept. gach page was wrig;fn‘inf;helsaue format: thevfirstlt |
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paragraph ve a verbal deffnition of . the concept presente the _name of(%‘<
. o
psychologist associated with the concept, and gave some,xnc1d ntal infor:
) ;» mation about the concegt. The third’ paragraph gave a second ex

L the concept.’ - . y; R ) L N

."Seven multiple-choxce quest1ons were written,for each text page.
" Name question asked the student to select the name of the psychologxpt

assoc1ated with the concept from a llst of five alternatxvelﬁ’iThe dxstrac-
A
tors were the names of other psychologxsts used in the passage. Distractor

names were randomly chosen w1th the restrxctxon that each bé uskd equally

‘ often over the set of 10 Name questxons. “@hree Applxcataon questxons were

~° written for each page. Two of these Applxcatxon questions askedJstudents

_‘to select.an example of the concept from a set of four alterﬂLti es.

A ®
- examples used as correct alternatives were dxfferent from the examples
_ presented on the page. _The. dlstractorsvfor these applxcatxong questions ‘ E _/m
. . were made " up to soumd plaus1bly related to the concept or p(}ncxple. Ehe ®

- distractor contarnéd the elements used in the concept but arranEed(these

3

e’ name of the

\“

used in wr1t1ng a d1stractor. Since the 1tep stem presented .

]

‘ concept and, the altﬁrnataves possible examples of the. conce,

tfhese two
. ‘ ’ .
Applicatxon‘Questions were called Appl1cation-TermNto-Example questlgps. ’ _
‘ SRV
. The th1rd applthtion questlon presented the studentSW1th ‘an; éxaqple of thes BN

: moncept o? pr1nc1ple and asked. students to sel:;:‘the name of thefconcenx or <ffg

| princxple from a set of four alternatlves. vThe dxstractors used.ue‘é\thp

y ( possible over the set of 10 questions. This type of question was labéled an \\v)
R T =
\\*Application Example-tp-Term question. /ANFactual question asked the stpdent to
, LT - . i : s ) ‘“ ‘ ‘
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fact presented jn ¢h* pRSsag'e._ These quésfions .
a sentence or phraga in” the passage which)‘esented

incsgﬁ;tal information|about the concept 311‘1 making a mult:iple choxce

1 eXognize aipa icnl r

question out of the sen ence or.phrase, 'rh‘se q“°5ti°“’ Were prett‘y much

L _.

e:’f’ o
.».; s

g; s u— . . .

gﬁts to recognize one of the two exampl a?esented in hE’ kt as an ‘, B
J g -

ot

P S wntten which sounded p1a sible. ;A RQPAR;J EXample questlQn t&k

cheated E lnple questmns

: example of presented cor}ep¥ 'I'he format 0£
stiﬂg‘ and /distraCtors were

A

was the same as Appl%zation-'l‘erm-to Exan@rg v

™ prepa*f!‘ed in ‘the saxneuway* A efimtion qua Al agked Students tO recog-
: M : s
nize the correct) deginition of \the Con,cept 9} it s PT in the text

ﬁ

¢ * /
All Def;.mtmn questlons were four cholf.e p tip ch°1°° Que t;ons d1s-

Y
] K <, ' / tg the i

tractors agam were wntten to sound plau i”le' stem and

\correct altern?uve substant1a11y\en1p1 yéu gha langua‘ge used jn- the passage,
sa the: questlons were verbatnn level.\q 8stiﬂ“5 (A.nderson,

- mater1a1s were \Qased g@ mater1als de%leloppd by Watts and Anderson (1971)

‘Five of the descr1ptions of concepts, theif Name questions, their Repeated
- ed Applicati
Example quest1ons, and_some of their agzo ;0t pplica Qh-'l‘erm-to-ﬁxample

»

quest1ons had been written by Watts and Andgrson the rmlnmg descriptions .

» 2
and questlons were written spec1fica11 th" S study.” The new mter1a1s

I\ » conformed to the formt ‘and style used by Wﬂtt‘s and Anderson;” V'.’ f
) The Name question and one of the Appw?at" On-Term-to-E,samle questions
were chosen to’ be used as adJunct questi s ins erted in the passages. The
- | particular Application- ~Term-to- Exanple aue 5f1°" used agjan adjunct questxons
G were deterllinod r%mly ‘The natermlg wer® p °P‘r°d in’ dittoed booklets.-

'l‘he text pages of the bgo‘klet\yere tggod P le spaced in \Hte type, each -

é\h o 'text page described one concept and took bO“t One full Single spaced page
| N

(250-300 woi'ds) _The Apphcatiorg-‘kerm ro- gf”p1° and QUestions used ‘as

adjunct questions wers repro%& one pex pﬂ” On separate SheetS- The

L d

\ R v . . )
- i . . : .- . . 3
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. } | o ‘, | J
materjals were assembled into booklets appropriateqfor the various condi-
L . 1 ’ .

tions of the experiment.

A cover page on the booklet provided'general directions for'the‘experi-

ment and specific directions- for each condition. The;general/directions

told students to read the'méterial; that ths)purpose of the study was to

investigate how people learned fron‘written materials; to read the text'for

-

a subsequent test; and to answer the insertpd questions they encountered

as they read. | N o ,{
In the Questions Before conditions, the booklets consisted ofsalter-
’ o . . -

nating estion and text pages. The #ppropriate application or name ques;

tion s 1nserted 1n the booklet before the text page. The cover page
instruc ed students to answer the inserted question w1thout turning ahead
.to the text even if the students had to guess. In the Questions After .
conditions, “the booklets con51sted of alternating text and questions pages'
The cover page 1nd1cated that students were to read the text pagef then
turn to the question and answer 1t witlfout turning back to the text page.
Again stu?epts.were told to answer the adjunct questions even 1f»they'had .
to guess. ln the Questions Before and tgr,conditions'the booklets con-

sisted of 10 sets of question-text-quesgion pages. The appropriate adjunct’

question was.presented before the related text page and repeated‘after the -

text page. Instructions on the cover page told students to read the before

" question but not answer it, to read the text without turning back to the

before question or ahead to the after question, and to answer the after

. A;‘ . . .
question without turning back to the text page. The order of concepts within

ce

the booklet was randomized but was the same in all conditions.
A seventy-item posttest consisting of the seven 1tems made up for each
of the 10 concepts was prepared.. The order of items on the posttest was

randomized. The-Name ang~5¢plication-Term-to-Example questions used as

<

o} ' Q ‘ . ’

2 ' ) ) ! . /(

-



~adjunct questions nere repeated in this posttest. Students answered'this
posttest enjiachine-scorable answer sheets. . | .
Procedureé The sunjects were rup in 1arge'groups in a college classroon;'
As each subject entered the expenmental room he was handed a booklet . for
one of the exper1menta1 cond1t1ons " The booklets conta1ned the Wide Range
!ocabulary_Test, the 1nstruct1ona1 passage and adJunct quest1ons * The
' booklets were taken seriglly from a stack Q wh1eh booklets for the\variousk
. conditions had been unsystematically arranged In this way students were
randomly ass1gned fo cond1t1ons SubJects were given 10 minntes to complete
the W1de Range yocabulary Test. At the end of 10 minutes, subjects were
‘ told to read the directions on the cover of the1r booklet and begin work1ng

- on the passage and adjunct quest1ons -Subjects read through the booklet

and answered questions at their own pace. Proctors in the room en

booklet. When the subject completed this posttest, he again raised h1s
~hand. A proctor came, collected the booklet, thanked the subject and dis-

\ missed him.

-

Results '
The data were analyzed separately for each of the seven{f}pes of post-

test scores described above. The analysis and results for each' of the post-

4.
kY

test types is. d1scussed separately. Table 1 presents the means/j?m each
condition for each type of score. ﬁ ' o

* Name Questions: The analys1s of covariance revealed a significant effect ’
of type o? qQuestions, F (1, 113) = 9, 62 P< - 003, students who rece'(;led Name

Quest1ons as adJunct quest1ons did better on those same Name Questions when °

they were!/repeated on the posttest (Name Adjunct Questions = 4,35, Application,
' ¢ N ' .

9
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Adjunct{Questidhs = 3.365. | There was also a tendencv fcr subjects_whe
received questions after the relevant text pages to recall names better
- than subjects who received questions e1ther before or both before and after )
. the textﬁiages, F (2, 113) = 2,67, ;)( 072; After = 4,32, Before = 3 80,

pefore and After =-3.40.

Repeated Applicationjggrmeto-ﬁxample Questions: Neither Type Qf

Quest1on nor Pos1t1on of Question produced significant variation in the
data (both Fs less than one). Table 1 S}esents the individual cell means.

New App11cation Term-to -Example Questions: Only.the interaétion of

,Type of Quest1on and Pos1t10n of Quest1on proved s1gn1f1cant F (2,113) =
ﬁ.31, p< .015, Table 2 presents the ‘cell means. Basrcally this 1nteraction
occurred"because'the effect of Type of Question changed as a function of

" Position of Question. When questions came after the relevant pages, ‘Applica-
tion Questions led to superior performance, when questions came before the
relevant pages Name Questions led to superior performance. When questions
'?ame both before and after,the text page, Name and Application'questdons

led to equivalent. performance. However, when tested by simple nainheffects
tests‘the difference was significant only for the Before Question condition,

F'(1,39) = 9.4249, p ¢ .01.

App}ication-Example-to-Term;Qpeétions: Neither Position nor Type of

Question prcduced reliable variation in the data. Table 2 presents(?hel
means. In all groups performance on thebe'questions tended to be relatively

high. -

Factual and Definition Questions: For neither of these variables were

Position and Type of Question signifiCantly'rel ted to performance. Table 1
A .
presents the mean cell values.

10
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Discussion <o
The results of the present study were quite surprising. The hypothesis
thet higher order questions would facilitate performance on a later applica-
N tion test regardless of que$tionr;osition was not supported; Instead the .
_(effect'of Type of Adjunct Question was moderated by position of the_question/
When the questions came after the relevant tekt application questions tended .
to facilitate performance.on a latet test of new applications Thus perform-
ance on the new Application-Term-to -Example questions was good in both the
‘AAfter and Beﬁoreaand After Application Question Groups Thii‘result weaklyvcf
' replicates the finding.by Watts and Anderson (1971). Performance in the '
before ‘conditions is uhat is buzzling. When questions came before the rele-
\vant text, nume questions led to superior perfornance Thus performance wds'
high in the Before and Before and After Name question,grOups This latter
result conflicts with the results of Felker and Daprg (1975) In their |
study both before factual and before comprehension questions failedsto / -

RY
4

facilitate performance. - -
One possible ekplanation of the present results may be based on interf.
ference notions. Students in the befote application conditior read a com-
- plex question containing four alternatives written to sound.related to the <
o concept or principle, Without hav1ng knowlaﬂge of the presented concept or
principle, they would have no means of differehtiating the real example of
the concegt om the distractors These subjeCti would have to read and
remember the 'four possible examples in orde; to relate them to’the subsequently
presented text. Iﬁterfeience between the wronﬁfexamples presented in the
distractors and the information presented on the tekt'page could account fof | .
the poor uerfornnnce of the Before-Application question ﬁroup on the posttest.
. The problem with this argument is that it does not explain tWe superior
" F_p»erf’oruunc'e of the Before Name question conditions. While itvis true that

: subjects in these latter conditions would not have had ‘a confusing set of




d1

: . ,.
. exenples to deal with and thus would not suffer intefference, it is not
clear why subjects given Name Questions before the text would do betheg
than subjects given Name questions after the text. The differential Por' ‘
fornance of the groups given name questions before or after the text that
s the most puzzling result of the present study A theoretical mode]
that would handle this finding is not'readily apparent
? A second puzzling finding is that students given application Q“§3tions
while reading do not do any better on those questions when they were repeated '
on the poettest This finding conflicts with Watts and Anderson (1971) and o
also to other studies which show that students do well on repeated q“est1ons
. (Anderson and Biddle, 1975).
t The nature of the procedures used’in the present study mayvbe.relaied/
to the differences in the present findings. Subjects read‘lo paasages a,g4
‘then took a long posttest. The average time to complete the experiment was
approximately 1.5 hours and some students took up to twq hours, It wag
t clear that many students were bored and answering questions perfunttorlly
at the end of the interval. While it is not clear what effect this low
, motivation would have, it is possible that the differences in results between
B studies nay be due to differences in motivation between the' groups. Accord-
ingly Experiments 2 and 3 were done in an attempt to e11m1nate problems with
the length of the naterials T | | '
| EXperiment 2
With some minor changes in procedure, Experiment 2 was a replicatiOn-of (//
Experiment lf Two variables'were again manipulated, Type of 'Adjunct Question
Iand Position of Adjunct Question. The basic purpose of Experiiment.2 Was to
deter-ine if the results of Experiment 1 would replicate in a study that used
shorter passages than Experinent 1.
: . Method
Subjects: The subiects_w:re 155 male and female'students'taking Undergraduate‘

psychology'courses at Iowa State University. The students received courge .

12 -
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credff for their participation‘

. , : _
"Matarials " The booklets used in Exper1ment 1 were d1v1ded into two parts.

¢
\

"Experiment 1 but limiting those questions to those concepts discussed in a

~

One part cohtained the first five text pages and assOc1ated quest1ons and the
}

second part contajned rema1n1ng text pages and questlons Cgver sheets
appropr1ate‘for the condition were added to the secod; part booklets Tﬁps :
the materials used in Experiment 2 were identical to“thosaused in Experiment
1 except that subjects read about only 5 concepts instead of 10. The booklets
contaihing the first 5 text pages and questions were labeled Form 1; the book-
lets containing_the second 5 text pageS)and questions were labeled Form 2.

Separate posttests, containifg the seven types of questions used in
/
particular form, were prepared. The Form 1 posttest contained the questions
appropriate for the Form 1 booklet; .the Form 2 posttest was appropriate for
the Form 2 booklet. The questions used in Experimént 2 were identical to the
questions used in Experiment 1. The order of posttest questions yithin forms
in Experiment 2 was randomly determined.

In addition to the 35 multiple choice questions, the posttest contained
10 short answer questions. These short answer questions contained 5 applica-
tion questions in which students were given an example of a concept or principle
and asked to supply the concept name, and 5 repeated example questions in which
students were given an example of a concept that had been used in the text and
were asked to write the concept name. The examples used in the short answer
repeated example questions-were different from those used in-thégﬁultipie
choice repeated example questions.
Design: The design is essentially‘similar to Experiment 1, There were 2 sub-
stantive factors, Type of Adjunct Question (Name or Application) and Position
of Adjunct Quest1on (Before, After, or Both Before and After the relevant text
page). In addition since he booklet and posttest forms were not equated for

o

difficulty Test Form was incl as a blocking factor to eliminate variance

13
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associated uith form. The design can be represented as a 2(Form) x 3
(Position) X Z(QuostiON\Iype) factorial with all factors between subjects,
;rocedure The procedure for Experiment 2 was® essentially like Experiment 1,
As subjects proceded through their booklets they recorded the elapsed time
_?/by writing a number wr1tten on the front board of the room on a time record
sheet as they completed each booklet nage. One of the proctors incremented
the number every 10 secOnds.
Results and Discussion
‘*ﬁ in Exper1ment 1 separate analyses of variance were conducted for

- each of the seven types of posttest questions and for the short answer ques-
‘tions. The results can be summarized quickly; across all seven analyses, the
only sources of var1ance pProving significant were the main effect of form (in
6 analyses) and two interactions involving form . None of these 1nteract1ons
were interesting. Table 2 presents the means. These results suggest that ,
neither Type of Adjunct ‘Question or Position of Adjunct Questlon strongly

influence the nature of learning from prose material which purport to teach

psychological concepts and principles.

»
’\

Experiment 3
Experiment 3 was al3o a replication of Experiment 1 and Experiment é
Tho major differences were that high school studenfi were us;d as subjects
and that the materials were reduced to 3 concepts 'per passage.
Method
Subjects: The subjects were é? male.and female students attending Ames High
School in Ames, Iowa® The students var1ed from sophomores to sen1ors and
“'included both h1gh and average ab111ty students. »The Subjects participated
during their normal class periods. \
Materials: .Since the study had to be completed in the normal 50 minutes
class period at Aqos‘High{ the nnterial.were shortened to 3 concepts per
booklet. This was done by removing the last two cQucept text pa\ges and

associsted questions from the Form 1 and 2 booklets used in Experiment 2.
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Since subjects rece1ved only 3 concepfﬁ,yit did -not seem appropriate
to include all seven types of items on the,ﬁésttest. Doing so would have
led to there being only three questions for each item type and we felt
that such a three item test woﬁld be so unéZliable as to produce results
that would be difficult ‘to interpret,/ Since it is bdrformance dn New
Application Questions that is of greatest educational interest, we prepared
a posttest that contained 9 newfképlicatiOn Term :to Example questions (3
for each presentdd concept) ,aﬁd algo’included the 3 Factual and 3 Defini- |
tion questions used in Experiments 1 and 2. In addition the relevant short
answer questions used in Eiperiment 2 were included. We used the latter
questions simply to get some data on simple factual learning of the passages.
Design: The des1gn of Experlment 3 was 1dent1ca1 to that of Experiment 2.
Procedure: The subJects were run in the1r normal classrooms. When subjects
enfered the room, the classroom teaCher explained the purpose of the visit
and introduced the experiment. The~experimenter,thenldesgribed the study
in generallterms, then with the help of proctors\passed 3Lt‘the expérimental
booklets. Booklets were distributed in an unsystematic order. From thig
point forward the pfocedure waﬁ\identical to Experiment 2.

Results .

There were 5 dependent measures analyzed: Short Answer Application
Questions, Short Answer Repeated Example Questions, Multiple Choice Applica-
tion Term-To-Example Questions, Multiple Choice Factual QuestiOﬁs,'Multiple
Choice Definition Questions. Sepa;ate 2 (Form) X 3 (Position) X2 (Question
Type) ANOVAs were performed fo; each measure. Table 3 presents the results
for each measuvre. The dnalyses are discussed separately for each dependent

measure below.

Short Answer'Application Questions: The only signifiéant sourcé of

variance was Question Position, F(2,60) = 3.823,'p< .05, Questions After
. 2,21, Question Before = 1,97, Quostionsisefbre and After = 1.59.

15 o ; I
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_Short Answer Repeated Example Questions: None of the sources of

variance proved significant. o | - B, .
‘v
Application-Term-to-Example Questions: Only question Type signifi-

3

cantly influenced the data; subjects who received name questiohs performed
: . . Tt

reliably better ®han subjects who received application questions f.(2575).

= 5.004, p <.05; Name Questions = 4.67, Applicdgion Questions = 3.77.

Factual Questions: No sources of variance proved significant.

Definition Questions: No 'sources of variance proved significant.

9

. General Discussion Experiw-li ’ :
The results of Experiments 1-3 are consisT®Mt neither with previous :

results ngf among themselves. Previous results had suggested that giving

gtudents higher level questions While'reading increases the students ability .

to use the information in the passages they are reading. Fof exaﬁple Watts

and ‘Anderson (1971) had found that-students given application questions while

studying were later more likely to be able to apply the presented concepts

whén given new examples. Similarly Felker and Dapra (1975) had found that

students given comprehension questions while reading were later more able

to solve préblems by using the presented concepts and principles. The results

of the present studies raise serious questions apout-the generality of those

findings. 1
" In the present three experiments subjects were presented with either low

level factual questions or higher level application que;;ions while reading

a passage. C(Considering only new application questions, in the first experiment

only the subjects getting factual duestioﬁéibefore the reievant text,perforﬁed signi-

ficantly better than the subjects in the other groups. In Experiment 2 no

significant differences in the subjects ability to apply the presented con-

cepts were found. In Experiment 3 subjects given either name or application

16
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questionshefore the relevant portipns of the*passage were -botter able toA

apply the presented concepts. 3 ' _ o

.
©

These results are d1ff1cu1t to understand and 1nterpret. The effect

"of type of question had been 1nterpreted as a level of processing effect.

It was belteved that sub@ects given a higher 1eve1 question processed the

s 5 - r

. presented’information to a deeper semantic level than subjects given a low

. /
level question A ,deeper 1eve1‘o£’processing leads to a representation

in memory that permits application of the concept. The present results
raise questionswabOUt this 1nterpretation‘and suggest that the relationship
ﬁetween question level and depth of processing may be moderated by other
var}ables. f/ | |

One possible such variable is question difficulty. It makes sense that

. an adJunct qupstion W111 not have a beneficial effect on processing and later

application inless the subject is able to carry out the processingynecessary
to answer the adjunct @uestion. If the subject is unable to carry out the
necessary processing, it'is unlikely thdt a higher order question will
facilitate_performance. Higher-order questions are often more difficultr
than lower order factual questions, this proved true in the Watts and Ander-
son (1971) study and the present experiments (Felker and Dapra,do not

KN

report performance on the adJunct questions ) Unfortunately, performance

- on the adJunct application questions appeared to be worse in the present

studies than in the Watts and .Anderson st - In the present Experiment
. performance on those questions rang m 54% in Experiment2 to 43% in Experi-

ment 3 (the data were not available in Experiment 1). In Watts and Anderson

performance on the adjumct application questions was about 70%. It may be

that there is a floor above which performance must‘rise if adjunct applica-
tion questions are to have a facilitative effect. In Watts and Anderson,
performance may have been above the floor; in the present experiments 1t may
have been below the floor. . oo I ~ \

| 17
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) One mechanism that might produce such a floor is the effect of the

w -

adjunct questions on studentnanxiety When suﬂJects find the sdJunct ques- w
tions difficult the1r anxiety 1eve1 may’ be ra1sed to a h1gh level. It is

known thatfhigh levels . of anx1etx uSually.reduce,perfbrmance on complex

.- 2 r4d <
tasks (Anderson and ‘Faust, 1973). Since the new application questions on

the ebsttest represent fairly ' complex tasks the performance of subJects on
Athese items may haVe been reduced by ‘the anxiety aroused by the difficult
adjunct questions If subjects find the adJunct questions challenﬁing, but
not overly d1ff1cu1t, as in the Watts~and Anderson study, a moderate level

of anxiety may have been aroused ~Moderate levels §f’/nxiety fac111tate

& 1]
performance ‘on complex tasks. ObV1ou§1y th1s éxplanation is speculative,

/ but it does suggest that the re1ationships of anxiety to types of adjunct

questions should be investigated in future research _ : N

— '
A second possible explanation for the d1vergent results in the Watts

and Anderson and the present results might have been based upon the time

subjects took to read the passages. If the typical reading time varied

substantially between the studies, then the differences could be attributed
i
to that variable. Unfortunately while there were differences in read1ng 7

\

rate between Watts and Anderson and the present ﬁtudies, these d1fferencEf

were not consistent across experiments 2 and 3. In Watts and Anderson
reading t1me averaged about 2.1 minutes per passag?, in Experiment 2 the mea\

| was about 1.8 minutes per passage, while in Exper1 ent 3 it was about S 0

minutes per passage. ) L o,
Watts and Anderson (1971) had fa11ed to find any s1gn1f1cant dlfference;J//
in average reading tige per passage. - There were differences in the present/

study.. In Experiment 2 there was a tendency for subjects given -adjunct (7>

application questions to take longer to read the passages, Name Questions_Jx

1.75 min.; Application Questions = 1.93 mi“",F(;’144)'= 2.900, p<.09. TQis

tendency was confirmed in Experiment 3, F(1,75) = 7.866, p <.0l. Name
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Quest1ons =:5. 3 min., App icat1bn,Quest1on « 6.7. min. Pos1t£on of Question

4

£ 7

Questions Before = S 15 min/, Questions After = 6.75 m1n., Quest1ons BefbreJ

</' and »After = 6. 10 min."

_also hdd an effect on. readiﬂg/pime in Experment 3,.F(2,75] = 3. 214 p< 05,

l
»

tationuoffered above//'lf the subJects 1n the presept study found the appllca-‘i

t1on quest1ons more d1ff1cult and thus were more anx1ous (relat1ve to the

2

subjects wha w&rf g1ven Name Questlons) than Watts and Anderson s subJects,
it makes séﬁse that the present appl1cat1on quest1on subJects would spend
more time completing the task than had Watts and Anderson s subJects.:

A\f1nal’pos51bil1ty is more speculat1ve, but 1s still conS1stent W1th

ava1lable data. Watts and Anderson's data were collected in 1970 the\present -h,

: f data 1n 1976 Data from a.variety o of sources such as the Educat1onal Test1ng
3

SerV1pe and National Assessment of Educat1onal Progress . have 1nd1cated a
decl1ne 4in red§1ng ab1l1t1es over the last several years CIt may be that

/ . '
thls decline 1n>read1ng ab1l1ty has 1nfluenced the present results. Differ-;
/c . .-

ences 1n read1ng ab1l1ty can be at least part1ally understood as due .to B

/
/

/ differences in the strategies subJects use comprehend1ng mater1al they read

It may be that the strategies: that 'subjects hab1tually use wh1le read1ng

have changed in such a way as to change the way 1n which quest1ons 1nfluencem o

=

their perfbrmance. One way to assess th1s'posS1b111ty would be to obtain
extensive descriptions of the reading abilities of a group of'students andl
‘then use these students as subjects in‘a study'of question level effects.‘¥§})
The major import of the present results is that they suggest that the
effects of quest1on level are more complex than had previously been supposed
Previous theoret1cal models are not adequate to accdunt for the present re-~‘
su*;s; Both new.mpdels and‘more rfsearch will be necessary to produce such

an adequate account. ' ‘ ' -

L]
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** Mean Recall of Each Iten Type for Each Condition in Experiment |

Condition;

Table |

Type of Posttest Question

¢

Question Type
and Position

Application-QA 3.8

Application-QB 3.3

Applicafion-QBA 2.9
Nane-QA 4
Name-B 43
Nane-(BA 3.9

Qh=question after, QB=questions before, QBA=questions before,and after

A

PAFullToxt Provided by ERIC

]

o

5.6

5.7

5.9

6.7

59

6.7

6.0

6.1

6.7

6.1

SRR

6.1
5.6

6.3

Jnl

- 6.1

\

5.8

1.1

1.1

6.7

1.2

1.4

.4

\ E

Example. Application

2

8.4

18

1.4

8.1
8.9

7.9

»

5.4

4.8

5.2

' MName . Factual Definition New Application ( New Application Repeated  Repeated
Tern-to-Example Example-to-Term

49
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Table 2 .

Mean‘Recall of Each Item Type for each Condition in Experimént 2

Condition: lype of Posttest Question

Questidﬁ Type  Short Answer Name Factual Definition New Appllc ion New Application Repeated Repeated

and Position | ' / . Tern-to-EMiple  Example-to-Tern Exampliv App11cat;9n
Application-QA ~ 6.3 30030 53 | oot 4.1 4.3 2.7
Mplication-8 65 3.0 29 g 5] 3.9 00 2.4
Application-QBAl% S A X ¥ U Y W
Nane- gt 6429 31 30 34 8 42 2.4
Mame-Qd , U Mo 29 o 4 28
Nane-Q8 0 L2 30w 3.4/ 2

QA=questions affer, (B=questions before, (BA=questions before and after

Aruitoxt provided by Eic:
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Condition:

Question Type
and‘Position

Application-QA

Application-QB

Application-QBA
Name-QA
Name-QB

Name-QBA

Table 3

Mean Recall of Each Iten Type: for Each Condition in Experiment 3
Y :

' Type of Pbsttest'Question s

‘Short Answer Short Answer Faciual Defiﬁition . New App11cation

Application Repeated Example Tern-to-Exa xample
2.3 | o 1.7 T | ';1.9 I

g 15 1.8 "L.38 B R
L3 - 1.3 2.0 1.6 3.8
2.1 _, 1.7 1.8 1.7 4.9
2.0 | 0 LS 1.6 4.7

1.9 1.8 1.8 1.4 4,3

QA= questions after, QB=questions before, QBA=questions before and after
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